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In the title compound, C22H25CIN2O, the pyrazole ring 
exhibits an envelope conformation with the methine C atom 
as the flap. The benzene rings are twisted by 3.3 (5) and 
84.6 (5)° from the pyrazole mean plane, and are inclined to 
each other by 81.4 (4)°. In the crystal, pairs of weak C— H- ■ O 
hydrogen bonds form centrosymmetric dimers with an i?|(16) 
graph-set motif. C— H- ■ -it interactions link the dimers into 
columns propagating in [100]. 

Related literature 

For the biological activity of pyrazolines, see: Samshuddin et 
al. (2Q12a,b). For related structures, see: Baktir et al. (2011); 
Jasinski et al. (2010); Fun et al. (2012a,fo); Samshuddin et al. 
(2010, 2012c). For puckering parameters, see: Cremer & Pople 
(1975). For a related structure, see: Narayana et al, (2014). 




Experimental 

Crystal data 

C 2 2H 25 C1N 2 0 
M r = 368.89 
Triclinic, PI 
a = 6.8148 (6) A 
b = 11.1115 (9) A 
c = 13.8239 (15) A 
a = 70.935 (9)° 
P = 81.420 (8)° 

Data collection 

Agilent Eos Gemini diffractometer 
Absorption correction: multi-scan 
(CrysAlis PRO and CrysAlis 
RED; Agilent, 2012) 
7mi„ = 0.777, r max = 1.000 

Refinement 

R[F 2 > 2a(F 2 )] = 0.047 

wR(F 2 ) = 0.134 

S = 1.03 

3624 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 
Cg is the centroid of the C5-C10 ring. 



y = 75.829 (7)° 
V = 956.52 (17) A 3 
Z = 2 

Cu Ka radiation 
jtt = 1.86 mm -1 
T = 173 K 

0.48 x 0.24 x 0.12 mm 



6121 measured reflections 
3624 independent reflections 
3104 reflections with I > 2a(l) 
R<„, = 0.028 



238 parameters 

H-atom parameters constrained 
Ap max = 0.36 e A -3 
Ap mi „ = -0.29 e A -3 



D-H- - A 


D-H 


H-A 


D-A 


D-H- - A 


C15-H15-01 1 


0.95 


2.57 


3.437 (2) 


151 


C20-H20A- ■ Cg" 


0.94 


2.67 


3.5079 (19) 


143 


Symmetry codes: (i) — x 


. —y + 2, — z 


(ii) x — 1, y, z- 







Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis RED (Agilent, 2012); 
program(s) used to solve structure: SUPERFLIP (Palatinus et al., 
2012); program(s) used to refine structure: SHELXL2012 (Sheldrick, 
2008); molecular graphics: OLEX2 (Dolomanov etal, 2009); software 
used to prepare material for publication: OLEX2. 
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1 -{3-(4-Chlorophenyl)-5-[4-(propan-2-yl)phenyl]-4,5-dihydro-1 H-pyrazol-1 - 
yl}butan-1-one 

B. Narayana, VinuthaV. Salian, Balladka K. Sarojini and Jerry P. Jasinski 

1 . Comment 

Pyrazoline derivatives are biologically active compounds. They possess activities like antimicrobial, analgesic and 
antioxidant activities (Samshuddin et al, 20l2a,b). The crystal structure of some pyrazoline derivatives viz., 3,5-bis(4- 
fluorophenyl)-4,5-dihydro-lH-pyrazole-l-carbaldehyde (Baktir et al., 2011), 3,5-bis(4-fluorophenyl)-l-phenyl-4,5-di- 
hydro-lH-pyrazole (Jasinski et al., 2010), 5-(4-bromophenyl)-3-(4-fluorophenyl)-l-phenyl-4,5-dihydro-lH-pyrazole, 
l-[5-(4-bromophenyl)-3-(4-fluorophenyl)-4,5-dihydro-lH-pyrazol-l-yl] butan-l-one (Fun et al., 2Q\2a,b) and 3,5-bis(4- 
bromophenyl)-l-phenyl-4,5-dihydro-lH-pyrazole, 3,5-bis(4-fluorophenyl)-l-(4-nitrophenyl)-4,5-dihydro-lH-pyrazole 
(Samshuddin et al, 2010, 2012c) have been reported. Herein we report the crystal structure of the title compound (I). 

In (I) (Fig. 1), the pyrazole ring exhibits an envelope conformation (puckering parameters Q =0.1957 (19)A, <p = 
314.1 (5)°; Cremer & Pople, 1975) with the methine carbon atom as a flap. Bond lengths are in normal ranges and 
correspond to those observed in the related structures (Baktir et al., 2011; Jasinski et al., 2010; Fun et al., 2Q\2a,b; 
Samshuddin et ah, 2010, 2012c). The two benzene rings are twisted at 3.3 (5)° and 84.6 (5)°, respectively, from the 
pyrazole mean plane, and are inclined to each other at 81.4 (4)°. 

In the crystal, a weak C — H— O intermolecular interaction between the phenyl ring and the butan-l-one group is 
observed forming dimers in an R 2 2 [16] ring-set motif (Fig. 2). In addition, weak C — H— n intermolecular stacking 
interactions (Table 1) are also present and link further these dimers into columns propagated in [100]. 

2. Experimental 

To a mixture of (2E)-l-(4-chlorophenyl)-3-[4-(propan-2-yl) phenyl] prop-2-en-l-one (2.85 g, 0.01 mol) and hydrazine 
hydrate (0.5 mL, 0.01 mol) in 30 mL butyric acid was refluxed for lOh (Fig. 3). The reaction mixture was cooled and 
poured into 50 mL ice-cold water. The precipitate formed was collected by filtration and purified by recrystallization 
from ethanol. Single crystals were grown from DMF by the slow evaporation method (m.p.: 369-371 K). 

3. Refinement 

All H atoms were placed in their calculated positions and refined using the riding model with C — H of 0.95 - 1 .00 A. 
Isotropic displacement parameters for H atoms were set to 1.2-1.5 times U eq of the parent atom. The idealised Me was 
refined as a rotating group. 
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Figure 2 

Molecular packing for (I) viewed along the <b axis. Dashed lines indicate weak C — H---0 hydrogen bonds. H atoms not 
involved with these weak intermolecular interactions have been removed for clarity. 




CH 3 

Figure 3 

Synthesis of (I). 
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1 -{3-(4-Chlorophenyl)-5-[4-(propan-2-yl)phenyl]-4,5-dihydro-1 H-pyrazol-1 -yl}butan-1 -one 



Crystal data 

C 22 H 25 C1N 2 0 
M r = 368.89 
Triclinic, PI 
a = 6.8148 (6) A 
b= 11.1115 (9) A 
c= 13.8239 (15) A 
a = 70.935 (9)° 
^= 81.420 (8)° 
7 = 75.829 (7)° 
V= 956.52 (17) A 3 

Data collection 

Agilent Eos Gemini 

diffractometer 
Radiation source: Enhance (Cu) X-ray Source 
Graphite monochromator 
Detector resolution: 16.0416 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(CrysAlis PRO and CrysAlis RED; Agilent, 
2012) 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
RIF 2 > laiF 2 )] = 0.047 
wRiF 2 )^ 0.134 
S = 1.03 
3624 reflections 
238 parameters 
0 restraints 



Z=2 

F(000) = 392 

D x = 1.281 MgnT 3 

Cu Ka radiation, 1 = 1 .54 1 84 A 

Cell parameters from 2535 reflections 

(9 = 4.6-71.4° 

H = 1.86 mm -1 

T= 173 K 

Prism, colourless 

0.48 x 0.24 x 0.12 mm 



r min = 0.777, 7U= 1.000 
6121 measured reflections 
3624 independent reflections 
3 104 reflections with / > 2a(I) 
R mt = 0.028 

$max 71 .3 , $min 3.4 

h = -8^8 
£=-13^10 
/ = -16^16 



Primary atom site location: structure-invariant 

direct methods 
Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[a 2 (F 0 2 ) + (0.0787P) 2 + 0.1856P] 

where P = (F 2 + 2F 2 )/3 
(A/ ff ) max < 0.001 
Ap miX = 0.36 e A" 3 
Ap min = -0.29 e A" 3 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


Tl *ITJ 

u iso 1 u eq 


Cll 


1.42326 (7) 


0.34338 (5) 


0.49295 (4) 


0.04081 (18) 


01 


0.25099 (19) 


0.72366(12) 


0.02504 (10) 


0.0295 (3) 


Nl 


0.4990 (2) 


0.67625 (14) 


0.12995 (11) 


0.0225 (3) 


N2 


0.6268 (2) 


0.58597 (14) 


0.20187 (11) 


0.0213 (3) 


CI 


0.3613 (2) 


0.64081 (16) 


0.08821 (13) 


0.0216(3) 


C2 


0.5284 (3) 


0.81112(16) 


0.10752 (13) 


0.0229 (4) 


H2 


0.5346 


0.8553 


0.0318 


0.027* 


C3 


0.7387 (3) 


0.78265 (17) 


0.14768 (13) 


0.0249 (4) 
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T TO A 

H3A 


A O A C- 1 

0.8467 


A "7 A AO 

0.7902 


A AAAA 

0.0909 


A AO A* 

0.030* 


H3b 


A H A A A 

0. /440 


A O A O A 

0.5420 


A 1 O/TO 

0.1865 


A AOA* 

0.030* 


/T A 

G4 


A TCT A ZO\ 

0.7574 (2) 


0.64368 (16) 


A O 1 Z' /I O / 1 O \ 

0.21642 (13) 


A AO 1 A ZO\ 

0.0214 (3) 


C5 


A O 1 /l "7 

U.914/ (z) 


U.J /z /U (1 /J 


a icon /i o\ 
U.Z0533 (Iz) 


A AO 1 Q C1\ 

U.Uzlo (3 ) 


Co 




a /i Toon i \ Q^ 
U.4399U (lo) 


v.jjyzj (i_>) 


U.U29 / (4) 


H6 


0.8325 


A O ATA 

0.3970 


A O O AO 

U.3298 


a ao r sk 

0.036* 


C / 


l.Uozo (3) 


A /1 A\ 

U.3 /Uz3 (19) 


A A HI AA /1 C\ 

U.4U3UU (15) 


A Al in f A\ 

{j.Uii I (4) 


H7 


1.0922 


A O "7 A A 

0.2799 


0.4370 


A A/IAik 

0.040* 


to 


l.ZZJJ (J J 


A A TO AO /I A\ 

0.43392 (19) 


A /l 1 £"7Q /1 "2\ 

U.410 /o (13) 


A AOT/T 

0.02/6 (4) 


C9 
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A AO O C //I \ 
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Atomic displacement parameters (A 2 ) 



t/» IP ^3 jja ya jja 

Cll 0.0383 (3) 0.0454 (3) 0.0359 (3) -0.0011 (2) -0.0233 (2) -0.0053 (2) 

01 0.0329(7) 0.0260(6) 0.0298(7) -0.0028(5) -0.0177(5) -0.0045 (5) 

Nl 0.0239(7) 0.0197(7) 0.0240(7) -0.0018 (6) -0.0114(6) -0.0046(6) 
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C9 


A AO/:0 /AA 

u.uzoz (y) 


A AO 1 C / 1 A A 
U.U3 ID (1U) 


A AO/CC /AA 

u.uzod (y) 


A AAA 1 ZO"A 
— U.UU91 (/) 


a aao/: tn\ 
— U.UUso (/) 


A A 1 1 O /O 

— U.Ullj (8 


C1U 


A nno /aa 

U.UZ /s (y) 


A AO CI /OA 

u.uzd / (y) 


A AO^O /OA 

U.Uzoz (y) 


A AAC£ /^A 
— U.UU36 (/) 


A AA"7 1 /"7A 

—U.UU /I (/) 


a aao/: in 
-U.UUeo ( / 


Cll 


A AO C 1 /OA 
U.UZM (S) 


A AH1 /OA 

U.U1 /I (8) 


A AO A O /OA 

U.Uz4z (8) 


A AACA //:A 

— U.UU5U (o) 


a nmc //:a 
— U.UU /5 (o) 


A AAO c //: 

— U.UUJ5 (6 


Clz 


n AO 0 0 /OA 

u.ujzz (yj 


a no c 1 /oa 
U.UzM (y) 


A AO/: 1 /OA 

u.uzoi (y) 


n AA 1 /: /"7A 

u.uulo ( /) 


n nl/1 (n\ 

— U.Ulo 5 (/) 


n AO/1 O in 

— U.UU4Z ( / 


/-mo 
CI 3 


A AO AA / 1 A A 

u.ujyu (1U) 


A AO AA / 1 A A 

u.ujuy (iu) 


A AOOO /OA 

u.uzz8 (y) 


A AA1 /: /OA 

— U.UU 16 (8) 


A A 1 1 O ZO*A 
— U.U118 (/) 


A AAOO in 


C14 


A AO 1 O /AA 

u.ujis (y) 


A A1AA /OA 

u.uiyy (o) 


A AO C O /AA 

u.uzds (y) 


A AAC 1 /TA 
— U.UUM (/) 


A AACO /TA 
— U.UU38 (/) 


A AACC in 

— U.UU33 (/ 


CI j 


A AOT1 /A A 

o.oz / 1 (y) 


A A1AA /OA 

u.uiyy (8) 


A AO O 1 /AA 

u.uzoi (y) 


A AAOT //:A 

—O.UOZ 1 (6) 


A A 1 1 /: /TA 

— U.Ullo (/) 


A AAO o in 

- 0.0033 (/ 


1 /: 
C16 


A AOAA /A A 

u.ujuy (y) 


A AO 1 A /OA 

U.Uz 14 (8) 


A A1AO /OA 

U.Uiyj (8) 


A AACO tn\ 

— U.UUio (/) 


A AAAO ZO"A 

— u.uuys ( /) 


A AAO A iiZ 

—0.0030 (6 


CI / 


A AO A O /1 A A 
U.U34S (1U) 


A AOOA /OA 

o.oz&o (y) 


A AO 1 O / 1 AA 

U.Uilz (1U) 


A AAOO /OA 

— U.UUzj (s) 


A AA£/1 /OA 

— U.UU64 (8) 


A A1 01 /O 

— U.U1U1 (8 


C18 


0.0466 (13) 


0.0582 (15) 


0.0393 (12) 


0.0204(11) 


-0.0043 (10) 


-0.0122 (1 


C19 


0.0593 (15) 


0.0477 (14) 


0.0426(13) 


-0.0076(11) 


0.0094(11) 


-0.0075 (1 


C20 


0.0224 (8) 


0.0237 (9) 


0.0221 (8) 


-0.0034 (6) 


-0.0069 (6) 


-0.0078 (7 


C21 


0.0241 (8) 


0.0279 (9) 


0.0251 (9) 


-0.0063 (7) 


-0.0055 (7) 


-0.0108 (7 


C22 


0.0393 (11) 


0.0331 (10) 


0.0386 (11) 


-0.0137 (8) 


-0.0063 (8) 


-0.0141 (8 



Geometric parameters (A, °) 


Cll— C8 


1.7443 (17) 


C12— C13 


1.382 (3) 


01— CI 


1.228 (2) 


C13— H13 


0.9500 


Nl— N2 


1.3903 (18) 


C13— C14 


1.402 (2) 


Nl— CI 


1.363 (2) 


C14— C15 


1.388 (2) 


Nl— C2 


1.486 (2) 


C14— C17 


1.527 (2) 


N2— C4 


1.289 (2) 


C15— H15 


0.9500 


CI— C20 


1.511 (2) 


C15— C16 


1.395 (3) 


C2— H2 


1.0000 


C16— H16 


0.9500 


C2— C3 


1.537 (2) 


C17— H17 


1.0000 


C2— Cll 


1.515 (2) 


C17— C18 


1.513 (3) 


C3— H3A 


0.9900 


C17— C19 


1.522 (3) 


C3— H3B 


0.9900 


C18— H18A 


0.9800 


C3— C4 


1.512(2) 


C18— H18B 


0.9800 


C4— C5 


1.467 (2) 


C18— H18C 


0.9800 


C5— C6 


1.397 (3) 


C19— H19A 


0.9800 


C5— C10 


1.394 (2) 


C19— H19B 


0.9800 


C6— H6 


0.9500 


C19— H19C 


0.9800 


C6— C7 


1.378 (3) 


C20— H20A 


0.9900 


C7— H7 


0.9500 


C20— H20B 


0.9900 


C7— C8 


1.388 (3) 


C20— C21 


1.518 (2) 


C8— C9 


1.376 (3) 


C21— H21A 


0.9900 


C9— H9 


0.9500 


C21— H21B 


0.9900 


C9— C10 


1.394 (2) 


C21— C22 


1.524 (3) 


C10— H10 


0.9500 


C22— H22A 


0.9800 
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Cll— C12 
Cll— C16 
C12— H12 



1.392 (2) 
1.394 (2) 
0.9500 



C22— H22B 
C22— H22C 



0.9800 
0.9800 



N2— Nl— C2 
CI— Nl— N2 
CI— Nl— C2 
C4— N2— Nl 
01— CI— Nl 
01— CI— C20 
Nl— CI— C20 
Nl— C2— H2 
Nl— C2— C3 
Nl— C2— Cll 
C3— C2— H2 
Cll— C2— H2 
Cll— C2— C3 
C2— C3— H3A 
C2— C3— H3B 
H3A— C3— H3B 
C4— C3— C2 
C4— C3— H3A 
C4— C3— H3B 
N2— C4— C3 
N2— C4— C5 
C5— C4— C3 
C6— C5— C4 
CIO— C5— C4 
CIO— C5— C6 
C5— C6— H6 
C7— C6— C5 
C7— C6— H6 
C6— C7— H7 
C6— C7— C8 
C8— C7— H7 
C7— C8— Cll 
C9— C8— Cll 
C9— C8— C7 
C8— C9— H9 
C8— C9— CIO 
CIO— C9— H9 
C5— CIO— H10 
C9— CIO— C5 
C9— CIO— H10 
C12— Cll— C2 
C12— Cll— C16 
CI 6— Cll— C2 
Cll— C12— H12 
C13— C12— Cll 



112.45 (13) 

121.93 (14) 
125.61 (14) 
107.90(14) 
119.87(16) 
123.77 (15) 
116.35(14) 
110.2 

100.23 (13) 
110.45 (14) 
110.2 
110.2 

115.22(14) 
111.4 
111.4 
109.2 

101.99(13) 

111.4 

111.4 

113.43 (14) 
120.71 (15) 
125.71 (15) 
120.24(15) 

120.94 (16) 
118.80(16) 
119.5 

120.99(17) 

119.5 

120.5 

119.10(17) 
120.5 

118.71 (15) 
119.96(14) 
121.32(16) 
120.4 

119.24(17) 

120.4 

119.8 

120.49 (17) 
119.8 

121.95 (15) 
117.72(16) 

120.30 (15) 
119.3 

121.31 (16) 



C12— C13— C14 
C14— C13— H13 
C13— C14— C17 
C15— C14— C13 
CI 5— C14— C17 
C14— C15— H15 
C14— C15— C16 
C16— C15— H15 
Cll— C16— C15 
Cll— C16— H16 
C15— C16— H16 
C14— C17— H17 
C18— C17— C14 
C18— C17— H17 
C18— C17— C19 
C19— C17— C14 
C19— C17— H17 
C17— C18— H18A 
C17— C18— H18B 
C17— C18— H18C 
H18A— CI 8— H18B 
H18A— CI 8— H18C 
H18B— CI 8— H18C 
C17— C19— H19A 
C17— C19— H19B 
C17— C19— H19C 
H19A— C19— H19B 
H19A— C19— H19C 
H19B— CI 9— H19C 
CI— C20— H20A 
CI— C20— H20B 
CI— C20— C21 
H20A— C20— H20B 
C21— C20— H20A 
C21— C20— H20B 
C20— C21— H21A 
C20— C21— H21B 
C20— C21— C22 
H21A— C21— H21B 
C22— C21— H21A 
C22— C21— H21B 
C21— C22— H22A 
C21— C22— H22B 
C21— C22— H22C 
H22A— C22— H22B 



121.12 (17) 
119.4 

119.15 (16) 
117.76(16) 
123.09 (16) 
119.5 

120.95 (16) 
119.5 

121.13 (16) 
119.4 
119.4 
106.8 

114.41 (17) 
106.8 

110.51 (19) 

111.04(16) 

106.8 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.0 

109.0 

112.72(14) 

107.8 

109.0 

109.0 

109.3 

109.3 

111.64(15) 

108.0 

109.3 

109.3 

109.5 

109.5 

109.5 

109.5 
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C13— C12— H12 
C12— C13— H13 



119.3 
119.4 



H22A— C22— H22C 
H22B— C22— H22C 



109.5 
109.5 



Cll— C8— C9— CIO 
01— CI— C20— C21 
Nl— N2— C4— C3 
Nl— N2— C4— C5 
Nl— CI— C20— C21 
Nl— C2— C3— C4 
Nl— C2— Cll— C12 
Nl— C2— Cll— C16 
N2— Nl— CI— 01 
N2— Nl— CI— C20 
N2— Nl— C2— C3 
N2— Nl— C2— Cll 
N2— C4— C5— C6 
N2— C4— C5— CIO 
CI— Nl— N2— C4 
CI— Nl— C2— C3 
CI— Nl— C2— Cll 
CI— C20— C21— C22 
C2— Nl— N2— C4 
C2— Nl— CI— 01 
C2— Nl— CI— C20 
C2— C3— C4— N2 
C2— C3— C4— C5 
C2— Cll— C12— C13 
C2— Cll— CI 6— C15 
C3— C2— Cll— C12 



177.00 (14) 
-3.4 (2) 
-3.92 (19) 
-179.60 (13) 
177.93 (14) 
-18.43 (16) 

84.01 (19) 
-93.79 (18) 
179.87 (15) 
-1.4 (2) 
18.47(17) 
-103.49(15) 
2.4 (2) 
-179.00 (15) 
171.21 (15) 
-162.79 (16) 

75.2 (2) 
179.69 (15) 
-10.00(19) 
1.3 (3) 
180.00(15) 
15.17(19) 
-169.40 (15) 
-177.21 (17) 
177.37 (15) 
-28.6 (2) 



C3— C2— Cll— C16 
C3— C4— C5— C6 
C3— C4— C5— CIO 
C4— C5— C6— C7 
C4— C5— CIO— C9 
C5— C6— C7— C8 
C6— C5— CIO— C9 
C6— C7— C8— Cll 
C6— C7— C8— C9 
C7— C8— C9— CIO 
C8— C9— CIO— C5 
CIO— C5— C6— C7 
Cll— C2— C3— C4 
Cll— C12— C13— C14 
C12— Cll— C16— C15 
C12— C13— C14— C15 
C12— C13— C14— C17 
C13— C14— C15— C16 
C13— C14— C17— C18 
C13— C14— C17— C19 
C14— CI 5— CI 6— Cll 
C15— C14— C17— C18 
C15— C14— C17— C19 
C16— Cll— C12— C13 
C17— C14— C15— C16 



153.55 (15) 
-172.73 (17) 
5.9(3) 
176.61 (17) 
-176.72 (15) 
0.3 (3) 
1.9(3) 

-177.13 (15) 
1.5 (3) 
-1.6(3) 
-0.1 (3) 
-2.0 (3) 
100.09(16) 
-0.3 (3) 
-0.5 (2) 
-0.3 (3) 
-179.98 (18) 
0.4(3) 
170.5 (2) 
-63.6 (2) 
0.0 (3) 
-9.2 (3) 
116.7(2) 
0.6 (3) 
-179.92 (16) 



Hydrogen-bond geometry (A, °) 










Cg is the centroid of the C5-C10 ring. 










D—R-A 


D — H 


R-A 


D-A 


D—R-A 


C15— H15-01' 


0.95 


2.57 


3.437 (2) 


151 


C20— mOA-Cg" 


0.99 


2.67 


3.5079 (19) 


143 



Symmetry codes: (i) -x, -y+2, -z; (ii) x-\,y,z. 
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